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ABSTRACT: 



A digital media content (e.g., image, video, audio, etc.) encoder /decoder employs a spatially 
varying parameter to condition the application of an overlap pre-process and post-process to 
adjacent transform block edges for the spatial-domain lapped transform. This conditional 
application of the lapped transform to sub-blocks of the digital media can be signaled on an 
edge, block, macro-block or other granularity. Further, a restriction on use of the conditional 
lapped transform based on a frame-level quantization or other bit-rate related parameter 
minimizes the signaling overhead impact at low bit-rates of coding. 
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ABSTRACT : 



A video encoder /decoder implements a lapped transform by applying an overlap filter in the 
spatial or transform domains to transform blocks. For interlace frames whose alternating scan 
lines are temporally displaced, the encoder /decoder imposes a limitation on application of the 
overlap filter to exclude horizontal block edges between adjacent transform blocks. This 
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conditionally applied on a spatially varying basis across the image. 
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ABSTRACT : 

A device for transmitting digital packetized video and audio data is disclosed. The transmitter 
includes a video encoder, a prioritizer, and a packetizer. The video encoder receives video 
signals and encodes the video signals into a digital video data stream including codewords. The 
video encoder also generates motion vectors and fully intra-coded video frames for use by a 
video tape recorder during trick play operation. The prioritizer is coupled to the video 
encoder . The prioritizer receives the digital video data stream and prioritizes the video data 
according to a preselected prioritization scheme optimized for identifying data useful to video 
tape recorder trick play operation. The preselected prioritization scheme assigns the video 
codewords in the video data stream to a priority level according to the utility of each video 
codeword for video tape recorder recording and playback operation and outputs both the video 
codewords and a priority level signal. The video codewords and the priority level signal are 
supplied to a. transport packetizer which packetizes the video codewords and associates a header 
with each packet. The headers contain information identifying the assigned priority level of 
the codewords in each packet. This makes it possible for a video tape recorder receiving the 
video packets to determine the utility of the codewords in a given packet from the priority 
level information in the packet headers. 
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ABSTRACT: 



For interlaced B-fields or interlaced B-frames, forward motion vectors are predicted by an 
encoder /decoder using forward motion vectors from a forward motion vector buffer, and backward 
motion vectors are predicted using backward motion vectors from a backward motion vector 
buffer. The resulting motion vectors are added to the corresponding buffer. Holes in motion 
vector buffers can be filled in with estimated motion vector values. An encoder / decoder 
switches prediction modes between fields in a field-coded macroblock of an interlaced B-frame. 
For interlaced B-frames and interlaced B-fields, an encoder /decoder computes direct mode motion 
vectors. For interlaced B-fields or interlaced B-frames, an encoder / decoder uses 4 MV coding. 
An encoder /decoder uses "self-referencing" B-frames. An encoder sends binary information 
indicating whether a prediction mode is forward or not-forward for one or more macroblocks in 
an interlaced B-field. An encoder /decoder uses intra-coded B-fields [ "Bl-f ields " ] . 



RELATED APPLICATION INFORMATION 



[0001] This application claims the benefit of U.S. Provisional Patent Application No. 
60/501,081, entitled "Video Encoding and Decoding Tools and Techniques," filed Sep. 7, 2003, 
which is hereby incorporated by reference. 



[0002] The following co-pending U.S. patent applications relate to the present application and 
are hereby incorporated by reference: 1) U.S. patent application Ser. No. 10/622,378, entitled, 
"Advanced Bi-Directional Predictive Coding of Video Frames," filed Jul. 18, 2003; 2) U.S. 
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ABSTRACT : 

Various techniques and tools for encoding and decoding (e.g., in a video encoder /decoder) 
binary information (e.g., skipped macroblock information) are described. In some embodiments, 
the binary information is arranged in a bit plane, and the bit plane is coded at the 
picture/ frame layer. The encoder and decoder process the binary information and, in some 
embodiments, switch coding modes. For example, the encoder and decoder use normal, row-skip, 
column-skip, or differential modes, or other and/or additional modes. In some embodiments, the 
encoder and decoder define a skipped macroblock as a predicted macroblock whose motion is equal 
to its causally predicted motion and which has zero residual error. In some embodiments, the 
encoder and decoder use a raw coding mode to allow for low-latency applications. 
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ABSTRACT: 

^n encoder sends binary information indicating whether a prediction mode is forward or not- 
forward for one or more macroblocks in an interlaced B-field. For example, the encoder sends 
forward/not-forward decision information at B-field level in a compressed bitplane. Sending 
forward/not-forward prediction mode decision information in a compressed bitplane at B-field 
level can reduce coding overhead for prediction mode coding. A decoder performs corresponding 
decoding . 
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^ encoder / decoder uses intra-coded B-fields [ "BI-f ields " ] . For example, rather than encoding 
many of the macroblocks in a field as intra macroblocks at a scene change, an encoder can 
choose to encode the entire field as intra. Encoding an entire field as a Bl-field allows 
increased coding efficiency through reduced coding overhead at macroblock level, and without 
intra-frame dependency, the Bl-field can still be dropped if appropriate in low -bitrate 
applications . 

RELATED APPLICATION INFORMATION 

[0001] This application is a divisional of U.S. patent application Ser. No. 10/882, 135, 
entitled, "Advanced Bi-directional Predictive Coding of Interlaced Video," filed Jun. 29, 2004, 
which claims the benefit of U.S. Provisional Patent Application No. 60/501,081, entitled "Video 
Encoding and Decoding Tools and Techniques," filed Sep. 7, 2003, both of which are hereby 
incorporated by reference. 



ABSTRACT: 



[0002] The following co-pending U.S. patent applications relate to the present application and 
are hereby incorporated by reference: 1) U.S. patent application Ser. No. 10/622,378, entitled, 
"Advanced Bi-Directional Predictive Coding of Video Frames," filed Jul. 18, 2003; 2) U.S. 



patent application Ser. No. 10/622,284, entitled, "Intraf rame and Interframe Interlace Coding 
and Decoding," filed Jul. 18, 2003; 3) U.S. patent application Ser. No. 10/622,841, entitled, 
"Coding of Motion Vector Information," filed Jul. 18, 2003; and 4) U.S. patent application Ser. 
No. 10/857,453, entitled, "Predicting Motion Vectors for Fields of Forward-predicted Interlaced 
Video Frames," filed May 27, 2004. 
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ABSTRACT : 



A decoder decodes skipped macroblocks of an interlaced frame. Skipped macroblocks use exactly 
one motion vector and have no motion vector differential information, and lack residual 
information. The skipped macroblock signal indicates one-motion-vector coding. The skipped 
macroblock signal can be a compressed bitplane (in a selected bitplane coding mode) sent at 
frame layer in a bitstream, or an individual bit sent at macroblock layer . In another aspect, 
an encoder jointly encodes motion compensation type and field/ frame coding type for a 
macroblock in an interlaced P-frame. The encoder also can jointly encode other information for 
the macroblock (e.g., the presence of a differential motion vector). A decoder decodes a joint 
code (e.g., a variable length code in a variable length code table) to obtain both motion 
compensation type and field/frame coding type (and potentially other information) for the 
macroblock . 
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are hereby incorporated by reference: 1) U.S. patent application Ser. No. xx/yyy, zzz, entitled, 
"Motion Vector Coding and Decoding in Interlaced Frame Coded Pictures, " filed concurrently 
herewith; and 2) U.S. patent application Ser. No. xx/yyy, zzz, entitled, "Chroma Motion Vector 
Derivation," filed concurrently herewith. 
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ABSTRACT : 

^ encoder /decoder obtains pixel data from one or more field lines associated with a first 
block in an interlaced frame coded picture comprising plural macroblocks each having an equal 
number of top and bottom field lines. The encoder /decoder obtains pixel data from one or more 
field lines associated with a second block and performs in-loop deblocking filtering across a 
boundary. The in-loop deblocking filtering comprises filter operations performed on pixel data 
from field lines of same polarity only. In another aspect, an encoder /decoder obtains transform 



size information for plural blocks of macroblock, obtains field/ frame type information for the 
macroblock and selects one or more boundaries for in-loop deblocking based at least in part on 
the transform size information and the field/frame type information. In-loop deblocking can be 
performed on horizontal block boundaries prior to vertical block boundaries. 
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ABSTRACT : 



A decoder receives a field start code for an entry point key frame. The field start code 



indicates a second coded interlaced video field in the entry point key frame following a first 
coded interlaced video field in the entry point key frame and indicates a point to begin 
decoding of the second coded interlaced video field. The first coded interlaced video field is 
a predicted field, and the second coded interlaced video field is an intra-coded field. The 
decoder decodes the second field without decoding the first field. The field start code can be 
followed by a field header. The decoder can receive a frame header for the entry point key 
frame. The frame header may comprise a syntax element indicating a frame coding mode for the 
entry point key frame and/or a syntax element indicating field types for the first and second 
coded interlaced video fields . 
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ABSTRACT : 

A video decoder receives an entry point key frame comprising first and second interlaced video 
fields and decodes a first syntax element comprising information (e.g., frame coding mode) for 
the entry point key frame at a first syntax level (e.g., frame level) in a bitstream. The first 
interlaced video field is a predicted field, and the second interlaced video field is an intra- 
coded field. The information for the entry point key frame can be a frame coding mode (e.g., 
field interlace) for the entry point key frame. The decoder can decode a second syntax element 
at the first syntax level comprising second information (e.g., field type for each of the first 
and second interlaced video fields) for the entry point key frame. 
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ABSTRACT : 

A decoder receives an entry point header comprising plural control parameters for an entry 
point segment corresponding to the entry point header. The entry point header is in an entry 
point layer of a bitstream comprising plural layers. The decoder decodes the entry point 
header. The plural control parameters can include various combinations of control parameters 
such as a pan scan on/off parameter, a reference frame distance on/off parameter, a loop 
filtering on/off parameter, a fast chroma motion compensation on/off parameter, an extended 
range motion vector on/off parameter, a variable sized transform on/off parameter, an 
overlapped transform on/off parameter, a quantization decision parameter, and an extended 
differential motion vector coding on/off parameter, a broken link parameter, a closed entry 
parameter, one or more coded picture size parameters, one or more range mapping parameters, a 
hypothetical reference decoder buffer parameter, and/or other parameter ( s ) . 
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Ser. No. 60/501,081, filed Sep. 7, 2003, the disclosures of which are incorporated herein by 
reference. 
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ABSTRACT : 

A video receiver system comprises a video elementary stream decoder that decodes an elementary 
stream and one or more trick mode processing modules that modify the elementary stream to 
enable a trick mode effect. The trick mode processing module (s) produce a trick mode elementary 
stream for input to the video elementary stream decoder module. For example, the one or more 
trick mode processing modules can replace plural non-key frames of the elementary stream with 
one or more P-type skipped frames for a fast forward effect, where the trick mode elementary 
stream comprises one or more entry point key frames and the one or more P-type skipped frames. 
The video receiver system can selectively route the elementary stream to either the video 
elementary stream decoder module or the one or more trick mode processing modules. 
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